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Excavation 
I 
I 
I 

Pass 1: Forklift/loader digs and hauls Layer A to 
outside pile. 

Comparison Summary of Retrieval Alternatives 

Pass 1: Backhoe digs and loads Layer A into soil 
hopper. Overhead crane (Alt. 1) or forklift/loader 

Closure 

El 5009 - Topaof Overburden 

(3' Overburden) 

I 
Pass 2: Backhoe digs and loads Layer B into soil 
hopper. Overhead crane (Alt. 1) or forklift/loader 
(Alt.3) carry and dump soil hopper on inside pile. 

Pass 2: Backhoe excavates and forklift/loader 
hauls Layer B to inside pile. 

I 
Layer B 

(2' Overburden) 

I 

V 
Pass 3, Part 1: Backhoe excavates and 
forklift/loader hauls Layer C to sorting deck. 

Layer Overburden) Pass 3, Part 1: Backhoe excavates and loads 
Layer C into a box. 

El  5003 - T o p  of Waste 
I 

Pass 3, Part 2: Forklifuloader excavates and 
hauls Layers D and E to sorting deck. As the 
underburden is cleaned off, gravel is spread by 
the forklift/loader to harden the surface for wheel 
traffic. 

Layer D 
(6' 

Pass 3, Part 2: Backhoe excavates and loads 
Layers D and E into separate boxes. The 
overhead crane (Alt.1) or forklift (Alt.3) carry the 
boxes from Parts 1, 2 and 3 to the AGV, which 
delivers them to the sorting deck. 

El 5010 - T o p  of Backfill 

Pass 8: Front-end-loader backfills with outside 
borrow to form Layer L. 

Pass 9: Front-end-loader backfills with outside 
borrow to form Layer L. 

.p 
I 

Layer L 
(2' Soil Backfill) 

Pass 7: Overhead crane (At. 1) or forklift/loader 
(Alt.3) carries soil hopper from AGV to spread soil 
from Layer A to form Layer K. Compactor with 
blade (Alt.1) or forkWloader (Alt.3) spreads and 

Pass 8: Forklift/loader hauls, places, and 
compacts clean fill soil from Layer A to form 
Layer IC 

Layer K 
(3 '  soil Backfill) compacts soil. 

I 

Pass 6: Overhead crane (At. 1) or forklift/loader 
(Alt.3) carries soil hopper from AGV to spread bulk 
soil from characterization to form Layer J over 
waste boxes. Compactor with blade (Alt.1) or 
forkWloader (Alt.3) spreads and compacts soil. 

Pass 7: Forklift/loader hauls, places, and 
compacts soil returned from characterization to 
form Layer J over waste boxes. Layer J 

(2' 

I 
El  5003 - T o p b f  Waste Boxes 

Pass 6: Six foot high boxes of treated waste 
placed on top of finished floor by forkWloader 

Pass 5: Six foot high boxes of treated waste 
placed on top of finished floor by overhead 
crane (Alt.1) or forkWloader (Alt.3) and AGV 

\ 

Layer I 
te) (6 '  Wa! 

El 4991 - Tc, .. Underburden 
Laver E (6" Underburden) Excavated in Pass 3, Part 2, above. Excavated in Pass 3. Part 2. above. 

El 4991 - T O P  
Backfilled in Pass 5. below. Lave1 

Boxes) 

. -..... . - . . . . . 
(6" Gravel) Backfilled in Pass 4. below - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - -  

t Pass 4: Overhead crane (At. 1) or forklift/loader 
(Alt.3) carries soil hopper from AGV to begin 
backfill with soil from Layer B to form Layer G. 
Compactor with blade (Alt. 1) or forklift/loader 
(Alt.3) spreads and compacts. Layer His added 
and compacted in same manner. 

Pass 3, Part 3: Backhoe excavates and loads Pass 5: ForkWloader backfills and compacts 
Layer F into a box. soil from Layer B to form Layer G. Forklift/ 

loader also places and compacts 6" of gravel 
(Layer H) for finished floor. 

Layer G 
(2' 

Pass 4: Backhoe excavates and forklift/loader 
hauls Layer F to the sorting deck. Layer F 

(2' Underburden) 

E l  4994 5 Bottom of Excavation 

T o p  of Basalt Top  of Basalt 
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Figure A- 1. Retrieval methods comparison summary. 
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Alternative 1 
Passes 5 ,6 ,7  and 8 

Waste Box Return with Backhoe and Overhead Crane 

Rzgm Pas.; h in parallel 
with Pass 5 Move 

waste boxes and start 

returned to s t a t  
backfill over boxes Ycs > Crimpactor up to lop of > 
and is Compactor 

Usc .4GV and overhead 
crane fo place boxes of 

treated waste on 
finished flooi 

A 
donc w~ floor backii icess 

AG\ ~ Automate Glided Velacle 
Compactor ~ CP-321 nith blade 
OD = Overburden 

i s m g  AGV and overhead crane, transfer 
dirt rchirned froin charactcriration onto 

waste boxes, addmg 2' of fill sod (Layer J) 
to bring lcvcl up to el. 5005 Ompactor 

levels and compacts f i U  dirt 

krom 4lternathe 1, Pa5s 4 
Enough floor space ha? becn proparcd 

to slut rehirnmg sas t e  bovza 

start 0 Pacs 5 

Yes 
I Fnd Pass 5 Continue Pass 6 

( End > /1 I Ekein and coinolete Pass R 
Rackfdl with outside soil to form 
Layer L. Add 2' of cumpacted 

dirt, hrniging level up to cl 5010 

Move equipment 
from pit 

, I u I across whole Dit. 

A 
Room and completc Pass 7. Btckfill soil 
from Layer A to form Layer K with dirt 
hopper and overhead crane. Add 3' of 

compacted dirt, bringing level up to el 5008 

in concert wilh dzcontaminnhon cycles 

Has backfill 
over boxe5 

across whole pit Perform this ni I '  layen completed? 
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Moco front end loader 

Alternative 2 
Passes 1 and 2 

Overburden Removal with Front End Loader 

Record position of 
uncovered item. 

Cover visible nmte 
items with soil and 

leave iii place. 

No 
Continue Pass I 
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h m  Alternative 2, Pdsr 3 
Enough wa(tv has been removed to 

aUoa floor preparation to begin 

Go to 
Alternative 

Alternative 2 
Passes 4 and 5 

Floor Preparation with Front End Loader 

Yes Go to ALrzriiative 2, 

LB ~ Underburden 
FEL = Front End Loader 
OB ~ Ovuhurdcn 

2, Pass 6 

No 
Ciintmue Pass 4 I I 

Pass b and work Pass 6 I 

\ /  

U' 

" 
I 

Yes 
I Pass 4 complete. Continuz Pass 5 z 

m parallel with Pass 5 .  

Csing FEL, backfill with Layer B soil from 
OR stagrng aoa, adduig 2 feet of fiU dirt 
and 6'' of grawl (1.qers G & to bring 
finlshed iloor up to cl 4997. FEL levels 

and compacts the fill dirt and gravel. 
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k*om AItemati\e 3, Pass 2 
Approxlrnately 5 of OH h a  

been removed from pit 

Alternative 3 
Pass 3 

Wavte Retriewl and Underburden Excaiation with Backhoe and Forklift 

AGV = Automatic Guided Vehicle 
OB = Overbuden 
LJB = Llndei burden 

A 
Has a high rad 

rource been 
detected OL is 

(el 5004) UB (Laycrs D B item too lage 
for treatment') 

Raluate d s  face radration and 
excmatc wasto item that arc 
withm reach, includii 5" of 

Bogin Pass 3. P a t  I 
Move hackhoe mto thc 
p t  at thc south end on 
top of remaining OR 

whhln reach of 
ExKarnts raman6llg 

OB between 

seam (Layer C) 

Place OB ni the 
backhoe and  ate Ictrlcvalbor ' 

t 

Go to Altel.l,atlVo 3, 
Pass 4 and work Pass 
4 m parallel with Pass 

Y 
Yes 

and charactenstas of 

Place high rad item m dosignaled 
container. grout large obicct m place or 
move d to designated pzt locatim before 

YrouhnE. 

retrieval 
hox full? 

Move rehievai box 
to sorting deck via 
AGV and ibrkhft 

Return an empty 
box lo backhoe 
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Alternative 3 
Pass 4 

Floor Preparation with Backhoe and Forklift 

M o ~ c  forkliftlhader 
into pit and work in 
parallel with Pass 3.  

’ 

,4GV = Automatic Guided Vehicle 
OR -= Ovsrburden 
LB = Underburden 

Rackfdl Layer B soil from OB staging 
area into pit with soil hopper on .kGV 

and forklift, adding 2’ of soil and 6 
inches of gravel to bring fmished floor 
up to el. 4997. Furktiftiloader Ievvols 

and compacts f i U  dirt and gravel. 

From Alternative 3, Pass 3 
Enough UDhas been removed down tu 
el 4994 5 to begm flooi preparation 

Start 
Pass 4 

backfill been 
completed? 

hiove forklifu 
loader out of’ pit. Pass 4 

1 r-- 

Has enough 
floor been 
prepouod to 

start returning 
waste boxes? 

--N 

Go to Alternative 3. 
Pass 5 and work Pass 5 < 
in parallel Nith Pass I 

I 
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Eroin Alternative 3, Pass 4 
Enough floor spa'e hhi been prepared 

to start returning waste boxes 

boxes been returned 
to at& backfill over with Pass 5. Move 

forklift~loador done of waste boxes and 
start bacl process 

Regin Pass 6 in pa~allel 

boxes mid i3 Yes+ forkMt)loader up to top > 

Alternative 3 
Passes 5,6,7 and 8 

Waste Box Return with Backhoe and AGV 

lising AGVand forklift, transfer soil 
returned fmm characterisation onto waste 
boxes, addmg 2' of soil (Layer J )  to bring 
lewl up to el. 5005. Forkliftloader levels 

md compacts soil 

AGV- Automatic Guided Vchicle 
OB = Overbrirdeii 

No 
I 

I 

Yes 
I Coiitlnue Pnss 6 

A 
Move equipment 

from pit 

Rcgui and complete Pass 7. HackiiU soil 
from Layer A to fonn Iayer K with soil 

hopper and forklff. Add 3' of competed 
soil brlngrng level up to el. 5008 across 
whole pit. Perform this in I '  layers m 
concert with decontamlnalion cycles. 

&gin and completc Pass 8. 
Llackfil with outride soil to form 
Layer I>. Add 2' ofcompacted 

dirt brlnging lex el up to el 501 0 , across whole pit. completed? 

I 
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